Traditionally, all cholecystectomy specimens resected for symptomatic cholelithiasis were sent for histological evaluation. The objectives of such evaluation are to confirm the clinicoradiological diagnosis, identification of unsuspected findings including incidental gallbladder malignancy, audit and research purposes, and quality control issues. Currently, there is a developing trend to consider selective histological evaluation of surgical specimens removed for clinically benign disease. This article discusses the need for routine or selective histopathological evaluation of gallbladder specimens following cholecystectomy. Although several retrospective studies have suggested selective histological evaluation of cholecystectomy specimens performed for symptomatic cholelithiasis, the evidence is not adequate at present to recommend selective histological evaluation globally. However, it may be appropriate to consider selective histological evaluation on a regional basis in areas of extremely low incidence of gallbladder cancer only after unanimous agreement between the governing bodies of surgical and histopathological expertise.
Symptomatic cholelithiasis is a common surgical problem all around the globe. About 10-15% of the adult western population will develop gallstones, with 1-4% a year developing symptoms. 1 Autopsy findings show that about a third of American adults (roughly 25 million people) have gallstones. 2 The symptom profile of gallstone disease may vary from acute disease with biliary colic, acute cholecystitis, empyema and gangrenous perforation to subacute disease with biliary dyspepsia. 2, 3 Cholecystectomy has been the mainstay of treatment for cholelithiasis since its inception in the late 19th century and laparoscopic cholecystectomy is currently considered the gold standard management for symptomatic cholelithiasis. 2, 3 It has been estimated that nearly 700,000 cholecystectomies are performed yearly in the US. 2 Almost 50,000 cholecystectomies were performed in the UK in 2005. 3 Consequently, the cost spent by healthcare provision systems on this benign disease is considerable. Traditionally, all cholecystectomy specimens performed for symptomatic cholelithiasis were evaluated histologically. The primary objective of such evaluation is to confirm the clinicoradiological diagnosis. Identification of unsuspected findings including incidental gallbladder malignancy (GBM), audit and research purposes, and quality control issues are further reasons for such evaluation. Although symptomatic cholelithiasis is considered a benign disease entity, gallstones are a known risk factor for GBM and stones may coexist with GBM. [2] [3] [4] There is currently a developing trend to consider selective histological evaluation of surgical specimens removed for clinically benign disease. This is mainly due to economical limitations involved in the cost of histological evaluation and also due to relative or absolute limitation in availability in histopathological expertise. During the last two decades, several authors with surgical and histopathological expertise have attempted to study the issue of routine or selective histopathological evaluation of cholecystectomy specimens removed for symptomatic cholelithiasis. This review attempts to analyse systematically the published studies on routine or selective histopathological evaluation of gallbladder specimens following cholecystectomy.
Methods
An English literature search was performed up until August 2012 in PubMed using the search terms 'selective histology', 'routine histology', 'cholecystectomy' and 'gallbladder'. The abstracts of the studies found in the search were analysed to judge their relevance. Articles with insufficient clinical data and studies concerning only the incidence and management issues of incidental GBM were excluded. References of the selected papers were searched to identify further studies. Relevant articles that had not been identified by the PubMed search were added to the review during the second stage of selection using Google™ Scholar. Case series reported as original articles, comments and editorials that assessed the value of routine or selective assessment of cholecystectomy specimens were included in the review. The lack of prospective studies and randomisation precluded a formal meta-analysis. The results of the studies are therefore presented as categorical data and are dealt with separately under subheadings.
results
Twenty-four studies were considered for the review. Except for one study by Agarwal et al, 28 the studies evaluated all cholecystectomy specimens histologically and compared the findings with the pre or perioperative clinicoradiological diagnosis. Mainly considering the rate of identification of incidental GBM and other significant incidental findings that were identified following microscopic assessment, they recommended either routine or selective histological evaluation. These studies are summarised in Table 1 . All selected studies were retrospective except for that by RomeroGonzález et al. 26 In this review, incidental GBMs are defined as gallbladder malignancies identified only after histopathological assessment.
routine evaluation
All studies that recommended routine histological evaluation reached this conclusion owing to the identification of high rates of incidental GBM in their series. 7, 9, [14] [15] [16] [19] [20] [21] [22] [23] 28 Behari and Kapoor emphasised the possibility of missing GBMs despite a high index of suspicion and careful macroscopic evaluation of the specimen by the surgeon. 19 Silecchia et al identified six incidental GBMs, of which three needed further surgical resection. 7 Khoo and Nurul reported two stage II carcinomas out of three incidental GBMs, 15 National Comprehensive Cancer Network guidelines recommend additional treatment by chemotherapy, lymphadenectomy or biliary resection for any incidental GBM where the muscularis propria has been involved (T1b or stage II). 29 All the cases reported in the papers that recommended routine evaluation 7, 9, [14] [15] [16] [19] [20] [21] [22] [23] 28 would have been deprived of such treatment had it not been for routine histological evaluation of these specimens. Lohsiriwat et al found unexpected pathological gallbladder findings in 88/4,317 cholecystectomy specimens (2%). 16 Incidental GBM was detected in 24 specimens (0.56%). About a quarter of cases with unexpected findings required additional treatment. These studies therefore recommend routine histological evaluation of gallbladder specimens not only on the basis of the frequency of incidental GBMs but also the requirement for additional treatment needed for incidental GBM or other benign additional findings.
Furthermore, Agarwal et al followed up 170 patients with incidental GBMs who were divided into two groups. 28 The first group comprised the cases presenting early for review with histology reports while the other group consisted of patients who presented late with symptoms and without histology reports. The first group had a statistically significant higher possibility of curative intent second surgery, overall resectability and median survival. On this evidence, routine histological evaluation of gallbladder specimens is recommended.
selective evaluation
Most of the studies recommending selective histological analysis of gallbladder specimens did not identify any incidental GBMs.
6,8,10-12,17,18,24-27 Wolkomir et al identified 15 incidental GBMs in their study but the pathologist noted macroscopic anomalies missed by the surgeon in 8 cases. 5 Among the other seven cases, five had additional pathologies (two abscesses, one large calculus, one gangrenous gallbladder and a cholecystoenteric fistula) obscuring the malignancy. Two cases that had normal macroscopy while harbouring incidental GBM had tumours localised to the mucosa.
Bazoua et al noted gross macroscopic changes in all GBMs in their series. 13 They identified an inflammatory gallbladder or surrounding mass, a thick (>3mm) and fibrotic wall, a suspicious intraoperative field and a suspicious cut surface of the specimen as risk factors for GBM.
In the study by Mittal et al, 13 GBMs were identified in 610 macroscopically abnormal gallbladder specimens out of 1,305 total specimens. 17 Considered macroscopic abnormalities included wall thickening, polypoidal lesions and mucosal ulceration. None of the gallbladder specimens without macroscopic abnormalities were found to have GBM.
Similarly, in a prospective study by Romero-González et al, authors identified age of >60 years, history of inflammatory bowel disease, alterations on ultrasonography, intraoperative disturbances and macroscopic anomalies of the specimen as risk factors for concurrent GBM with gallstone disease. 26 The surgeon evaluated the clinical risk factors for GBM objectively and assessed the specimen after surgery. All three histologically confirmed GBMs were suspected by the surgeon following macroscopic assessment.
The main argument by those authors who recommend selective histological assessment is that it is unlikely to have a GBM in a normal-looking gallbladder specimen. 5, 6, 8, 11, 12, 17, 18, 24, 26, 27 Their second argument is that even early GBMs (stage I, pT1), which may appear normal in macroscopy, do not warrant further treatment as cholecystectomy iself may be curative. 5, 6 Other non-clinical reasons for recommending selective histology include the unnecessary cost and time spent on specimen processing and evaluation by the histopathologists on normal looking gallbladders during routine histology.
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The main argument on selective versus routine histological assessment of cholecystectomy specimens is based on identification of incidental GBM. GBM is a rare disease with poor prognosis. The survival rate is only about 30% for lesions confined to the gallbladder mucosa and there is a 10% one-year survival rate for more advanced stages. 4, 30 Most of the symptomatic cases present with advanced disease where curative intent treatment is no longer possible. Curative intent treatment can only be pursued in early GBM, when most of the patients are asymptomatic. The majority of these cases are identified as incidental GBMs after being operated on for symptomatic cholelithiasis. Incidental GBMs are identified in about 0.3-1.5% of cholecystectomy specimens. [31] [32] [33] [34] Patients with incidental GBM have been shown to have a better prognosis than GBM patients diagnosed preoperatively. 35 On gross examination, approximately 10-35% of the gallbladder carcinomas cannot be identified with certainty and their macroscopic findings are similar to those of chronic cholecystitis. 36 There is a regional and ethnic variation in worldwide distribution of GBM and a higher incidence is noted in North India, Pakistan, East Asia, Eastern Europe and South America. 4, 19, 37 GBM is rare in most of Northern Europe and North America. 19 The highest incidence rate of GBM is reported in Japan: 15.7 per 100,000 population according to latest World Health Organization data in 2008. 37 Rates may vary even within a region or a country. The Indian subcontinent is a good example. Incidence of GBM in women in northern India is 9 per 100,000 per year compared with 1 per 100,000 in southern India. 38 Alaska, California and New Mexico in the US have a GBM incidence rate of more than 9 per 100,000 population while the overall incidence in the country is about 3 per 100,000. 39 Provision of universal guidelines for the management of GBM is therefore difficult.
Studies recommending selective histology state that incidental GBM is unlikely to happen in a normal-looking cholecystectomy specimen. Consequently, they suggest only evaluating specimens with macroscopic abnormalities. The next argument is whether it is possible to have normal macroscopy in the majority of cases with symptomatic cholelithiasis, especially when the patient has had episodes of acute or chronic cholecystitis. Only a limited number of cases with biliary dyspepsia may fall into this group of normal macroscopy and histological evaluation would again be useful for the follow-up of these patients. Taylor and Huang, Matthyssens et al, De Zoysa et al and Chin et al found 6 (0.55%), 42 (2.75%), 1 (0.2%) and 69 (5%) cases of microscopically normal gallbladders respectively in their series of cholecystectomy specimens. 6, 10, 18, 24 As 95-99% of cases had microscopic abnormalities, it is difficult to draw a line differentiating which cases need histological evaluation.
Wolkomir et al pointed out three issues related to histological evaluation of surgical specimens resected for benign diseases: 1) effects on the outcome for the patient; 2) benefits regarding the feedback loop of the practice for surgical decision making; and 3) quality control issues. 5 Although the index study recommended selective histology considering limited benefits to the patients, limited value in surgical decision making and quality control by performing routine histological assessment; there would be drastic results if the same principles were applied to some other studies that recommend selective histology. 7, 9, 14, 16, 21, 23 Additionally, the study by Agarwal et al from a high-volume centre that has managed GBM in India confirms the negative effects of missing histology to patient outcome and surgical quality control. 28 None of the studies that suggest selective histology drew attention to the possible medicolegal consequences of a missed incidental GBM that may appear as a symptomatic lesion after the cholecystectomy. This has been highlighted by subsequent comments made on such articles. 40, 41 As GBM has a significant geographical variation, it is interesting to relate the crude incidence and mortality rates of GBM of the concerned countries in which the studies originated to the study recommendations. Table 2 stratifies the selected studies according to population GBM incidence of the relevant countries and the recommendations.
The 24 selected studies stemmed from 11 countries.
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Of these countries, Italy and Nepal are within the first 20 countries of the highest incidence of GBM in the world.
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They occupy fifth and seventeenth places with a crude incidence rate of 8.2 and 4.4 per 100,000 respectively. Three studies originating from these countries recommended routine histological evaluation. 7, 20, 21 The majority of studies from India and Pakistan also recommended routine evaluation. 9, 14, 17, 19, 22, 23, 25, 28 However, from Table 2 , it is difficult to determine a clear relationship between the incidence of GBM of the countries and the recommendations of the studies from those countries. Interestingly, all six studies from the UK recommended selective evaluation. 6, 8, [11] [12] [13] 27 conclusions The latest recommendations from the UK Royal College of Pathologists in 2005 state that all gallbladders removed for benign disease should be examined as significant pathology may be present with normal gross morphology. 42 In the presence of such recommendations and with the current global medicolegal environment, the level of available evidence is not adequate to recommend universal selective histological assessment of cholecystectomy specimens removed for symptomatic cholelithiasis. Nevertheless, it may be appropriate to consider a policy of selective histological evaluation on a regional basis, in areas of extremely low incidence of GBM. In light of the present medicolegal environment, it would be most appropriate if such a decision was made after unanimous agreement between the governing bodies of surgical and histopathological expertise. 
